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Recovery and recovery experiences
The recovery process can be described as a process contrary to the strain process. To recover indicates that an individual's functional systems that have been taxed during a stressful experience return to their prestressor levels 5) . Recovery implies that affective states become more positive and that performance capabilities that have been negatively affected improve. Recovery often goes hand in hand with a decrease in physiological and psychological strain 4) . Sonnentag and Fritz 4) argue that "it is not a specific activity per se that helps to recover from job stress" (p.204). These authors propose that the activity's underlying attributes (i.e., so-called recovery experiences) are critical for recovery. Thus, two individuals may engage in two different activities, such as yoga versus taking a bath, but the underlying attributes that ultimately lead to recovery (i.e., the relaxation experienced while practicing yoga or taking a bath) might be identical for the two activities 6) . Sonnentag and Fritz 4) explained that to gain a better understanding of the recovery phenomenon, it is necessary to go beyond specific leisure-time activities and examine the underlying psychological experiences instead. To this end, they developed the REQ, which captures the core functional aspects of recovery experiences, that is, psychological detachment, relaxation, mastery experiences and control.
Psychological detachment from work refers to an individual's experience of being away from the work situation 7) . When psychologically detaching from work, one is not only physically away from one's job but also temporally gains mental distance from it ("switching off") and avoids thinking about workrelated topics or problems 8) . By psychologically detaching oneself from work during off-job time, the demands imposed on the functional systems during work are reduced 4) . Hence, an individual's affective or self-regulatory resources are no longer taxed and can be restored instead 9) . Relaxation is characterized by a state of low activation and is associated with positively toned affect 10) . Relaxation can occur when no further demands are imposed on the individual and when little or no physical or mental effort is required 11) . Relaxation experiences and the associated state of low activation with positive affect are important for recovery. This is because (1) a decrease in activation can stop the strain process by which job stressors translate into health impairments 12) and (2) positive affective states can undo the effects of negative affect 13) . Mastery experiences during leisure time originate from off-job activities that are challenging, stimulate learning and provide a sense of achievement 4) . These experiences are associated with feelings of competence and proficiency. Although engagement in activities that foster mastery experiences often necessitates effort investment, mastery experiences are assumed to enable recovery from previous strains and should help gain new resources that facilitate improved health and well-being 4) . Finally, control during leisure time refers to the degree to which an individual can decide what to do, as well as when and how to do it 4) . The experience of control during leisure time may act as a resource that enhances recovery from work during off-job time. This is because it (1) satisfies the desire for control 14) and (2) provides an individual the opportunity to choose specific leisure activities that he or she prefers and that may be particularly helpful for recovery to occur.
Potential predictors and consequences of recovery experience
Regarding potential predictors of recovery experiences, previous research has revealed that work characteristics, such as job demands and job control, are associated with recovery experiences. For instance, job demands were found to have a negative relationship with psychological detachment [15] [16] [17] , relaxation 4, 17) , mastery experiences 18) and control 4, 17) . This is because (1) when confronted with high demands at work, individuals will be more likely to constantly think about their job in order to develop solutions to difficulties originating from job demands 4) ; (2) the higher level of activation caused by job demands makes it more difficult to arrive at a state of relaxation during off-job time 4) ; (3) fatigue caused by job demands makes it more difficult to engage in self-regulatory processes 19) ; and (4) high job demands leave less time available for leisure activities 20) , which reduces the individual's control over off-job time 4) . Hence, we hypothesize that job demands have a negative relationship with all four recovery experiences.
However, the relationship of job control with recovery experiences seems to be more complex. For example, in jobs with high control, some recovery opportunities might exist even during working time 21) , in turn increasing the likelihood of detachment and relaxation at home. In addition, job control enables individuals to adopt an active approach toward their environment, which is reflected in their pursuit of learning activities 22) and other proactive behaviors 23) , thereby increasing the likelihood of mastery experiences at home. Moreover, job control increases the likelihood that an individual will attempt to exert control during off-job time (i.e., spill over) 24) . However, as job control often implies the possibility and the necessity of making decisions at the same time, recovery off the job might be impaired when job control is high 4) . Sonnentag and Fritz 4) revealed that job control was not related to psychological detachment or relaxation. Siltaloppi et al. 17) also found no associations between job control on the one hand and psychological detachment and relaxation on the other. However, they reported that job control correlated positively with mastery and control. Hence, we hypothesize that job control has a positive relationship only with mastery and control.
As for the potential consequences of recovery experiences, several well-being variables have been examined in relation to recovery experiences. For instance, recovery experiences appear to be positively related to health, that is, to low levels of fatigue, emotional exhaustion, health complaints, depressive symptoms and sleep problems 4, 17, 25, 26) . In addition, some studies suggest that recovery experiences are positively related to work engagement 17, 27, 28) , which refers to a positive, fulfilling, work-related state of mind that is characterized by vigor, dedication and absorption 29) , and to job performance 6, 30) . Since recovery experiences (e.g., mentally switching off from work, reducing a state of prolonged activation, pursuing challenging activi-ties and executing control during leisure time) may contribute to the prevention of continued resource drain and restoration of resources 6) , we hypothesize that they are associated with better health, work engagement and job performance. In our study, we focus on overall job performance. Note that although Fritz et al. 25) revealed a curvilinear, rather than a linear, relationship between recovery experiences and job performance, the current study does not expect a curvilinear relationship. However, we will test it on an exploratory basis.
The current study
Presently, the REQ is particularly used in Western countries. Versions are available in languages such as English and German 4) , Spanish 31) , and Finnish 17) . As in other countries, the concept of recovery experiences is potentially beneficial for the study and practice of well-being of Japanese workers, since the Japanese work longer than workers in other Organization for Economic Co-operation and Development (OECD) countries 32) and their off-job activities therefore seem to be crucial to their well-being. Thus, in order to study and apply the concept of recovery experiences in Japan, validation of the REQ-J is a necessary first step.
This study aims to validate the REQ-J in a sample of Japanese employees from heterogeneous occupations. More specifically, we examined its factorial and construct validity and its reliability (internal consistency).
Method

Translation
First, the English version of the REQ was translated into Japanese by the first author of the current study (A.S.). Then, back-translation into English was performed by an English specialist who had not read the original items. We compared the English and back-translated versions and created a preliminary Japanese version after some corrections for words, meanings and content of each item.
Participants
This study was a part of a research project that aimed to clarify the relationship between socioeconomic status and health. Participants supplied data via the Internet. The survey was conducted among registered monitors of a survey company in Japan. A total of 13,564 monitors with occupations, who were matched in age, gender and resident area to a Japanese representative sample, were randomly invited to participate in the survey. The first 2,520 respondents were included in this study. Table 1 shows the characteristics of the respondents. The mean age of the participants was 44.4 yr (SD=12.9). Of the participants, 49.9% were male, 61.9% were married, 45.4% had a university degree or higher, 70.7% were white collar workers and 17.7% were shift workers. The mean working time per week was 37.2 h (SD=24.9).
Consent from participants was confirmed based on their filling out the questionnaires according to the ethics code for public health research in Japan 33) . The procedures were approved by the ethics review board of The University of Tokyo before starting the study.
Measures
The measures and variables used in this study were (1) recovery experiences, (2) possible antecedents (i.e., job demands and job control), (3) possible consequences (i.e., psychological distress, physical complaints, work engagement and job performance) and demographic characteristics.
Recovery experiences were assessed with a preliminary Japanese version of the REQ. The items of the REQ are grouped into four subscales that reflect the underlying dimensions of recovery experience: Psychological detachment (4 items), Relaxation (4 items), Control (4 items) and Mastery (4 items). All items were scored on a five-point Likert scale ranging from 1 (do not agree at all) to 5 (fully agree). Responses for each subscale were summed and averaged to get an average score for each subscale.
Job demands were assessed using the corresponding subscale of the Brief Job Stress Questionnaire (BJSQ) 34) consisting of 3 items: "I am asked to do an excessive amount of work"; "My job leaves me with little time to get things done"; and "My job requires working hard." Items were scored on a four-point Likert scale, ranging from 1 (disagree) to 4 (agree). Responses for the 3 items were summed and averaged to get an average score. Job control was assessed using the corresponding subscale of the BJSQ 34) consisting of 3 items: "I have influence over the pace of my work"; "I have the freedom to decide the order and way of my work"; and "I have influence over the policies in my work unit." Items were scored on a four-point Likert scale, ranging from 1 (disagree) to 4 (agree). Responses for the 3 items were summed and averaged to get an average score.
Psychological distress was assessed using the corresponding subscales of BJSQ 34) , consisting of 15 items mainly reflecting fatigue, anxiety and depression. For instance, "I am tired completely"; "I feel ill at ease"; and "I feel depressed." Each item was scored on a four-point Likert scale ranging from 1 (almost never) to 4 (almost always). Responses for the 15 items were summed and averaged to get an average score.
Physical complaints was also assessed using the corresponding subscale of BJSQ 34) consisting of 11 items, like "I have a pain in the back." Each item was scored on a four-point Likert scale ranging from 1 (almost never) to 4 (almost always). Responses for the 11 items were summed and averaged to get an average score.
Work engagement was assessed with the short form of the Utrecht Work Engagement Scale (UWES) 29) , which has been validated in Japan as well 35) . The UWES includes three subscales that reflect the underlying dimensions of engagement: Vigor (3 items; e.g., At my job, I feel strong and vigorous), Dedication (3 items; e.g., I am enthusiastic about my job) and Absorption (3 items; e.g., I am immersed in my work). All items are scored on a seven-point Likert scale ranging from 0 (never) to 6 (always). According to the validation study of the Japanese version of the UWES 35) , it is recommended that work engagement should be treated as a unitary construct due to high correlations among the three components. Therefore, the sum of the scores of all 9 items was used, and then the sum scores were averaged to get a average score.
Job performance was assessed using a single item from the World Health Organization Health and Work Performance Questionnaire (HPQ) 36) . Respondents were asked to rate their overall work performance during the past four weeks on a 0-10 self-anchoring scale, in which 0 was defined as the "worst possible work performance a person could have on this job" and 10 was defined as "top work performance" on the job. We used a single-item self-report global scale because 1) it has been argued that a global index of overall job performance (single item measure) is an inclusive and valid measure of job performance 36) ; 2) data on the objective performance of employees is difficult to obtain; and 3) alternative self-reported measures of job performance focus on single occupations and include questions tailored to the unique demands of those occupations.
Demographic variables, such as gender, marriage, education, occupation, shift work and working hours per week, were included as possible confounders in the analyses.
Analyses
In evaluating factorial validity, we first conducted exploratory factor analyses, whereby all of the 16 items were entered using the unweighted least squares method. We extracted factors with eigenvalues of greater than one and then obtained factor structures with Promax rotation. Next, we conducted confirmative factor analyses, whereby we compared the fit of a one-factor model, which assumed that all items measuring the four constructs load on one general recovery experiences factor, to that of a fourfactor model, which assumed that each item loads on a hypothesized factor.
In evaluating construct validity, we investigated the relationship of recovery experiences with potential predictors (i.e., job demands and job control) and consequences (i.e., psychological distress, physical complaints, work engagement and job performance). In evaluating internal consistency, values for Cronbach's alpha were calculated. Table 2 shows the results of exploratory factor analyses. Contrary to our assumptions, three factors with eigenvalues of greater than one were extracted. Factor 1 consisted of 8 items regarding psychological detachment and relaxation; Factor 2 consisted of 4 items regarding control; and finally, Factor 3 consisted of 4 items regarding mastery. Interfactor correlation between Factor 1 and Factor 2 was 0.65; that between Factor 1 and Factor 3 was 0.39; and that between Factor 2 and Factor 3 was 0.48.
Results
Factorial validity
In the next step, we conducted confirmatory factor analyses. Since we had three factors extracted by exploratory factor analysis, the fit of the three models (i.e., one, three and four-factor models) was assessed. In the three-factor model, psychological detachment and relaxation items loaded on the first factor; mastery items loaded on the second factor; and control items loaded on the third factor. As can be seen in Table 3, the four-factor model fit the data better than the one-factor model (∆χ 2 (6) = 6,718.71, p<0.001) and three-factor model (∆χ 2 (3) = 1,068.47, p<0.001). In the four-factor model, all items significantly loaded on their respective latent factors (p<0.001).
Internal consistency
The values for Cronbach's alpha were 0.85 for psychological detachment, 0.89 for relaxation, 0.87 for mastery and 0.85 for control. Table 4 shows the correlations between all study variables, including recovery experiences, potential predictors and consequences of recovery experiences. Job demands were negatively related to all recovery experience variables with the exception of mastery. Job control was positively related to all recovery experience variables with the exception of psychological detachment. Psychological distress and physical complaints were negatively related to all recovery experience variables. Work engagement was positively related to relaxation, mastery and control, whereas it was negatively related to psychological detachment. Job performance was positively related to all recovery experience variables. To explore curvilinear relationships between the recovery experiences and job performance, we conducted multiple regression analysis in which we entered the recovery experience as a simple (in order to control for the linear effect) and squared scores of the recovery experiences. Analyses showed that the standardized betas of squared psychological detachment (β =-0.26; p<0.05), squared relaxation (β =-0.29; p<0.05) and squared control (β =-0.43; p<0.01) were significant. All linear effects remained positive and significant. The negative sign of the regression weight of the squared recovery experiences Psychological detachment and relaxation items loaded on the first factor; mastery items loaded on the second factor; and control items loaded on the third factor. c) Each item loads on a hypothesized factor. ***p<0.001, **p<0.01. Alpha coefficients are displayed in parentheses. a) Gender was coded as 1 (men) and 2 (women). b) Marriage was coded as 1 (yes) and 2 (no). c) Education was coded as 1 (college or lower) and 2 (university or higher).
Relationship with potential predictors and consequences of recovery experiences
d) Occupation was coded as 1 (white collar) and 2 (blue collar). e) Shift work was coded as 1 (no) and 2 (yes).
implies that at high levels of psychological detachment, relaxation and control, the positive relationships between the recovery experiences and job performance became less prominent. Inspection of the plots showed that at intermediate levels of psychological detachment, relaxation and control, job performance did not increase further and remained at a high level; it did not decrease when psychological detachment, relaxation and control job performance further increased. The standardized beta of squared mastery was not significant (β =0.00; p>0.05).
Discussion
The aim of this study was to validate the Japanese version of the REQ in a sample of Japanese employees from heterogeneous occupations. In doing so, we conducted exploratory and confirmatory factor analyses to evaluate factorial validity and investigated the relationship with potential predictors and consequences of recovery experiences to evaluate construct validity. In addition, we examined internal consistency to evaluate its reliability.
From exploratory factor analyses, three factors with eigenvalues of greater than one were extracted, whereby psychological detachment and relaxation were condensed into one factor. This result was in contrast with the original REQ study 4) , which extracted four factors.
However, a series of confirmatory factor analyses revealed that the hypothesized four-factor model fit the data better than the one-factor and three-factor models, suggesting that it would be better to treat recovery experiences as four distinct constructs. The internal consistency of each of the four subscales was sufficient (0.85 < α < 0.89), meeting the stringent criterion of 0.80 37) . In addition, previous research 4, 17) suggested that psychological detachment and relaxation have different causes and consequences, meaning that differentiation between the two aspects (i.e., psychological detachment and relaxation) would be preferred over a single construct. Hence, we decided to treat recovery experience as four different constructs in line with the original study 4) , which, we believe, would facilitate the comparability of research findings.
As far as the relationship with potential predictors of recovery experiences is concerned, job demands were negatively related to psychological detachment, relaxation and control. These results were in line with earlier research 4, 8) and suggest that 1) individuals with high job demands have difficulties in mentally switching off from work during leisure time; 2) prolonged activation due to high job demands hinders relaxation during off-job time; and 3) high job demands leave less time available for leisure activities, which reduces the amount of time the individual can have control over during off-job time. Contrary to our expectations, job demands had no relationship with mastery, suggesting that job demands might not always have adverse effects on mastery experiences. Truly, job demands and associated fatigue may make it difficult to initiate and uphold the activities that result in mastery experiences 4) . However, job demands, on the positive side, may provide individuals with challenging experiences and learning opportunities in other domains to build up new internal resources. These complex characteristics of job demands may have led to a practically zero relationship with mastery.
Job control had positive relationships with relaxation, mastery and control, whereas it had no relationship with psychological detachment. This suggests that job control has a complex relationship with recovery experiences. More specifically, job control makes it possible to work more flexibly 38) , leading to more recovery opportunities such as leisure activities for relaxation, mastery, and control over one's own life 21) . However, at the same time, job control often implies the responsibilities for fulfilling one's duty and the necessity to make decisions, which makes it more difficult to detach from work even during off-job time 4) . As far as relationships with potential consequences of recovery experiences are concerned, recovery experiences were generally positively correlated with psychological and physical health, work engagement and job performance, suggesting that recovery experiences would lead to better well-being. When testing curvilinear relationships between recovery experience and job performance, we found that the relation between psychological detachment, relaxation and control on the one hand and job performance on the other flattened after intermediate levels of the recovery experiences. This pattern of findings suggests that performance increases when psychological detachment, relaxation and control increases from a low to an intermediate level. However, employee performance does not benefit any further from extremely high levels of psychological detachment, relaxation or control. It is important to note that performance does not suffer at such very high levels of the recovery experiences. Future study needs to examine curvilinear relationships in more detail.
However, it should be noted that psychological detachment was negatively correlated with work engagement (r=-0.08) in contrast with previous studies 4, 17, 27, 39) . This suggests that, at least for our respondents, switching off mentally during off-job time did not improve work engagement but rather decreased it. When individuals are mentally detached from their jobs during off-job time, they may feel difficulty in "switching on" again in the next morning 25) , and they may need more time to mobilize their energy for their job, which results in impaired work engagement. As Binnewies et al. 40) pointed out, thinking about work may not be necessarily negative per se. Positively reflecting about one's work (e.g., thinking about a recent success or about an inspiring goal) might even improve work engagement. Future research needs to clarify the optimal level of psychological detachment and the preferable type of work-related thoughts during off-job time to improve work engagement.
Limitations and future directions
The present study has several limitations. First, it is based on survey data that used self-reported measures. Next to self-report bias due to, for example, negative affect, common method variance might have affected the results, suggesting that the true associations between variables might be weaker than those observed in this study. A study by Fritz et al. 25) , however, that avoided common method variance arrived at similar findings with respect to well-being outcomes. Nevertheless, our findings should be replicated with objective measures in the future.
A second possible limitation is that we used a cross-sectional design, which precludes causal inferences. For instance, our data showed that recovery experiences were related to most of the indicators of well-being. This might indicate that good recovery experiences lead to better well-being. It might also be that individuals enjoying better well-being are more likely to have more positive recovery experiences. Based on the cross-sectional analyses of the current study, it can only be concluded that recovery experience is related to well-being. A recent longitudinal study demonstrated that lack of psychological detachment predicts poor well-being over the course of one year 37) . More longitudinal research is needed that uncovers the causal order in the relationship between recovery experiences and their predictors and consequences.
Finally, our data were collected via the Internet, which requires caution regarding the generalizability of our findings, as the representativeness of the sample may be challenged. It is claimed that the socioeconomic and educational status of the average Internet user is usually above that of the general population 41) . Indeed, our participants had higher educational statuses compared with those from nationwide surveys in Japan, which were administered by a paper-and-pencil method 42) . Thus, similar to typical Internet studies, self-selection might be a limitation of the present study. However, on the positive side, the present research included employees from a wide range of different occupations, whereas many studies on occupational health are biased towards a specific group or occupation. Future research should examine whether or not our findings can be generalized to those obtained by paper-and-pencil assessment.
Conclusion
In conclusion, this study confirmed that REQ-J is an adequate measure of recovery experiences that can be used in the Japanese context.
